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We a r e  beginning a s tudy of t h e  (d, 6 ~ i )  r e a c t i o n  
with vec to r  polar ized  deuterons a t  t h e  IUCF. Several  
i n t e r e s t i n g  f ea tu re s  of t he  vec to r  analyzing powers 
a r e  predic ted  by DWBA r e a c t i o n  ca l cu l a t i ons .  F i r s t l y ,  
t he  VAP is  expected t o  e x h i b i t  much more s e n s i t i v i t y  
t o  t he  t r ans fe r r ed  angular  momentum, LTr, than do the  
d i f f e r e n t i a l  c ros s  s ec t ions .  Thus, i t  is  hoped t h a t  
t he  VAP w i l l  provide considerably more d e f i n i t i v e  
spec t roscopic  information than can be obtained from 
t h e  cross  s ec t ions  alone.  Secondly, t h i s  s e n s i t i v i t y  
of t he  VAP t o  LTr should provide the  p o s s i b i l i t y  of 
accura te  determinations of L -m&xing i n  ( d , 6 ~ i )  Tr 
r eac t ions  on odd A t a r g e t s .  These f ea tu re s  provide 
the  motivation f o r  t h e  (d,"i) s t u d i e s  on 3 9 ~  and 
4 0 ~ a .  
In add i t i on ,  t h e  DWBA ca l cu l a t i ons  suggest  t h a t  
t he  VAP is ,  f o r  some nuc le i ,  q u i t e  s e n s i t i v e  t o  t h e  
sp in-orbi t  term of t he  6 ~ i  d i s t o r t i n g  p o t e n t i a l .  
While t h i s  is  not  t h e  case  f o r  3 9 ~  and 4 0 ~ a  t a r g e t s ,  
t h i s  s e n s i t i v i t y  does appear f o r  f p  s h e l l  t a r g e t s .  
-P 
We the re fo re  p lan  t o  examine ( d , 6 ~ i )  d a t a  on N i  t a r g e t s ,  
both i n  t h e  hope of producing some sys temat ic  d a t a  on 
alpha c l u s t e r i n g  s t a t e s ,  and of determining t h e  6 ~ i  
spin-orbi t  p o t e n t i a l .  
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A considerable body of experimental d a t a  has been 5 6 ~ e  t o  3 0 ~ e .  Some of t hese  r e s u l t s ,  p r i n c i p a l l y  
obtained from reac t ions  which t r a n s f e r  two i d e n t i c a l  on t a r g e t s  i n  t h e  t i n  region,  were presented i n  t h e  
nucleons - r eac t ions  such a s  ( p ,  t) , ( t  , p ) ,  and ( 3 ~ e  , n ) .  1978 IUCF Progress Report. 1 
Almost no d a t a  a r e  ava i l ab l e ,  however, from Using a 6 ~ i  bombarding energy of 90 MeV, w e  have 
r eac t ions  which pickup two protons from a t a rge t .  We measured l a b  c ros s  s ec t ions  a t  8O f o r  ground-state 
have s tudied  one such r eac t ion ,  the  ( 6 ~ i , 8 ~ )  two-proton t r a n s i t i o n s  which have ranged from 27 pb/sr  f o r  a  
pickup r eac t ion ,  on n ine  even t a r g e t s  ranging from 6 6 ~ n  t a r g e t  t o  0.3 pb/sr  f o r  1 3 0 ~ e .  
